Intrauterine devices (IUDs) are commonly used contraceptive methods. Uterine perforation and device migration are rare but have been/are previously described as adverse events. Migration of the perforated IUD into the bowel is rare and generally requires surgical removal. We describe the endoscopic removal of an IUD embedded in the rectal wall in an otherwise healthy patient. Extraction of the IUD was uncomplicated, well tolerated, and followed by same-day hospital discharge. No prophylactic hemostasis or antimicrobial coverage was needed. We also present a comprehensive review of the reported endoscopic IUD removal. We recommend close investigation and follow-up when pregnancy or other potential signs of IUD migration occur. Endoscopic removal appears to be a safe and cost-effective technique for the extraction of IUDs that migrate into the bowel lumen.
INTRODUCTION
Intrauterine devices (IUDs) are an effective method of contraception, with increasing rates of use in North America. 1 The reported rate of perforation is 0.3-2.6 per 1,000 insertions, with higher rates being associated with inserter's inexperience, post-partum status, breastfeeding status, and abnormal uterine cavity anatomy. 2 Ultrasound imaging is recommended if perforation is suspected. 2 Migrated IUDs can be found in the peritoneum, bladder, adnexae, or bowel. 3, 4 IUDs in the bowel are rare and have been removed via laparoscopy, laparotomy, and endoscopy. 3, 5 We present a case of successful endoscopic removal of a migrated IUD and review the literature.
CASE REPORT
A 37-year-old woman initially presented to her family physician with 6 months of left lower quadrant abdominal and pelvic pain. It was associated with dysmenorrhea and worsened with bowel movements. She was otherwise healthy, with no previous surgeries. Estradiol patch was her only medication. She had an IUD placed 2.5 years before, following her third pregnancy. Unexpectedly, she became pregnant within 6 months of IUD insertion and underwent a therapeutic termination of her pregnancy. The IUD was assumed to have fallen out of the uterus, with no examination or follow-up investigations arranged at that time.
As part of the workup for her abdominal pain, she had an outpatient pelvic ultrasound that demonstrated an echogenic lesion at the fundus of the uterus, suggestive of an IUD. A subsequent outpatient pelvic radiograph showed the IUD in the pelvis, possibly outside the uterus (Figure 1) . A computed tomography scan showed the IUD outside the uterine cavity, with the long arm likely embedded in the myometrium and serosa and a portion of the short T-limb embedded in the anterior margin of the rectal wall and protruding slightly into the rectal lumen ( Figure 2 ). She was admitted to the hospital under the general surgery service after these findings. The remainder of her investigations were unremarkable. An initial sigmoidoscopy revealed only a small portion of the device, visible endoscopically at 14 cm from the anal verge. After discussion with the patient and general surgical service, it was decided that endoscopic removal should be attempted, because surgical intervention would be imminent regardless of unattempted, failed, or complicated endoscopic removal.
Under conscious sedation with midazolam and fentanyl, a standard gastroscope was introduced through the anus. The protruding tip of the T-limb at 14 cm from the anal verge was first gently freed from the mucosa with crocodile grasping forceps (Figure 3 ). Snare and grasping forceps were then used to carefully extract the embedded portion from the rectal wall, eventually bringing the entire T-angle into the rectal lumen, with significant resistance met on extraction despite the flexibility of the device. Forceps were then used again to pull the remainder of the IUD into the lumen and then to extract it through the anus (Figure 4 ). The removal site was then closely examined for frank perforation or immediate hemorrhage; neither of which was present. The decision was made to not prophylactically clip the site, to avoid creating a utero-colonic fistula from the luminal side. On examination of the IUD, it was clear that less than 10% of the device was initially accessible endoscopically, evident by bile staining. The procedure was well tolerated, with no pain or discomfort during or after the removal. Postprocedurally, the patient did not receive antimicrobials, and same-day x-ray confirmed a lack of intraperitoneal free air. She was discharged in stable condition on the same day. On follow-up 2 months after discharge, the patient reported no issues. Pelvic ultrasounds completed 1-and 6-month post-discharge were normal.
DISCUSSION
Although rare, with the increasing use of IUDs, one can safely anticipate a growing number of cases of IUD migration into the bowel. Most of these cases have been removed surgically. When possible, endoscopic removal portends less morbidity and should be considered in cases where there is an endoscopically visible portion of the device. Early reported cases had used proctoscopes or rigid sigmoidoscopes. 6, 7 We identified relatively fewer reported cases of migrated IUDs removed through the anus via flexible endoscopy. [8] [9] [10] [11] [12] [13] [14] [15] [16] Forceps of various types were used in most cases, with some colonoscopic cases using snares as well. One case used a sphincterotome and dormia basket.
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Periprocedural antimicrobial coverage was variable, with no clear indication of benefit. Insights from the literature and from our experience are that (i) lost IUDs should always have radiographic and clinical follow-up, with ultrasound recommended as the initial preferred modality; (ii) endoscopic evaluation is useful in cases of extrauterine devices with evidence of bowel involvement; and (iii) endoscopic removal, rather than surgical removal of IUDs in the sigmoid colon and distally, should be considered as a safe, efficient, and cost-effective strategy, whenever possible. 
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